C NMR) spectrometers. Proton chemical shifts are reported relative to residual solvent peak (CDCl 3 at 7.26 ppm). Carbon chemical shifts are reported relative to residual solvent peak (CDCl 3 at 77.3 ppm). The following abbreviations are used to designate multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, quint = quintet, m = multiplet, br = broad. IR spectra were recorded on a JASCO FT/IR-410. High-resolution mass spectra (HRMS) were measured on a JEOL JMS-T100LC AccuTOF spectrometer (for HRMS). 4 and 2p, 13 were known and identified by comparison with the reported 1 H and/or 13 C NMR spectra.
Typical procedure for molybdenum-mediated desulfurization of thiols in 1 mmol scale. A mixture of 2-mercapto-N-methyl-N-phenylbenzamide (1a, 243 mg, 1.00 mmol), Mo(CO) 6 (264 mg, 1.00 mmol), and acetone (10.0 mL) in a pressure-resistant glass tube was stirred at 120°C for 6 h. Then, the reaction mixture was subjected to a short pad of Celite and the precipitate was washed with ethyl acetate (200 mL). The solvent was removed in vacuo, and the residue was subjected to column chromatography on silica gel (hexane/ethyl acetate = 3:1) to give 2a (154 mg, 73% yield). 
N-Methyl-N-phenylbenzamide (2a

N-Phenylacetamide (2o
